Compressive stress-induced autophagy promotes invasion of HeLa cells by facilitating protein turnover in vitro.
Metastasis remains the primary cause of cancer mortality. Throughout the process of metastasis, cancer cells experience mechanical forces, which may turn out to be the key towards their migratory, homeostatic and survival characteristics. However, the influence of compressive stress on the underlying mechanism of cancer cell adaptation during metastasis has remained grossly unexplored. In this study, we have investigated whether compressive force induces autophagy in HeLa cells with potential implications in cellular invasiveness. To this end, we have adopted a simple strategy to create the mechanically-compressed tumor microenvironment, in vitro, by applying appropriate compression to agarose-scaffolded HeLa cell-encapsulated alginate beads. Our findings confirm that compression upregulates autophagy, which promotes paxillin turnover and active MMP-2 secretion, leading to enhanced migration of HeLa cells. We further show that autophagy induction by compression is affected by the phosphorylation of p38 MAPKs, a process that is mediated by intact membrane lipid rafts. Identifying the role of such mechanically triggered cellular responses, guiding crucial processes like cell migration, may lead to better understanding of the mechanobiological aspects of metastatic cancer and unveil potential therapeutic targets.